Role of the endocannabinoid 2-arachidonoylglycerol in aversive responses mediated by the dorsolateral periaqueductal grey.
2-arachidonoylglycerol (2-AG) is an endogenous ligand of the cannabinoid CB1 receptor. This endocannabinoid and its hydrolyzing enzyme, monoacylglycerol lipase (MAGL), are present in encephalic regions related to psychiatric disorders, including the midbrain dorsolateral periaqueductal grey (dlPAG). The dlPAG is implicated in panic disorder and its stimulation results in defensive responses proposed as a model of panic attacks. The present work verified if facilitation of 2-AG signalling in the dlPAG counteracts panic-like responses induced by local chemical stimulation. Intra-dlPAG injection of 2-AG prevented panic-like response induced by the excitatory amino acid N-methyl-d-aspartate (NMDA). This effect was mimicked by the 2-AG hydrolysis inhibitor (MAGL preferring inhibitor) URB602. The anti-aversive effect of URB602 was reversed by the CB1 receptor antagonist, AM251. Additionally, a combination of sub-effective doses of 2-AG and URB602 also prevented NMDA-induced panic-like response. Finally, immunofluorescence assay showed a significant increase in c-Fos positive cells in the dlPAG after local administration of NMDA. This response was also prevented by URB602. These data support the hypothesis that 2-AG participates in anti-aversive mechanisms in the dlPAG and reinforce the proposal that facilitation of endocannabinoid signalling could be a putative target for developing additional treatments against panic and other anxiety-related disorders.